On reviewing the literature for the treatment of symptomatic, malunited calcaneal fractures, the general consensus suggests that resection of impinging bone with isolated subtalar arthrodesis for subtalar joint arthritis yields the best long term results.
he calcaneus is the most frequently fractured tarsal bone, with calcaneal fractures accounting for 65% of all tarsal injuries and approximately 2% of all fractures. 1 Most of these fractures occur in male industrial workers and lead to significant economic impact because of long-term disability. 1 Even though recent studies have shown better results with surgical treatment [2] [3] [4] [5] and less invasive stabilization systems [3] [4] [5] , the treatment of calcaneal fractures remains controversial because of the suboptimal results of treatment and the incidence of complications associated with both conservative and surgical methods. [6] [7] [8] [9] On reviewing the literature for the treatment of symptomatic, malunited calcaneal fractures, the general consensus suggests that resection of impinging bone with isolated subtalar arthrodesis for subtalar joint arthritis yields the best long term results. [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] Moreover, some surgeons also do endoscopic calcaneal ostectomies for calcaneofibular impingement with good results. 15 We present a case of mismanaged, malunited calcaneal fracture in a young male laborer who had an unusual and rare complication of large exostosis on plantar surface of the middle portion of the calcaneus, which to our knowledge has not been reported. The patient presented with bony swelling on the sole of the foot with a painful limp and was managed operatively by excision of the exostosis with subtalar arthrodesis. The patient was symptom free after a 2 year follow-up. 
Case report
A 19 year-old male, manual laborer, living in tribal hilly area presented to us with pain in left rearfoot with prominent swelling on the plantar surface and anterior part of the heel. He had difficulty in walking for the last year. He had suffered a crushing injury to his left foot while at work in his native place when a heavy stone fell on his left foot from the anterolateral aspect.
© The Foot and Ankle Online Journal, 2010
He had sustained a crushed wound over the left foot which was accompanied by severe pain and the inability to walk. He was managed locally, only for wound care and had no proper medical or orthopedic consultation. This injury healed in 4 weeks, but he still was unable to walk for another two months. After three months of sustained injury, the patient began to walk with a limp and also had noticed hard swelling under the heel. He had always had difficulty in walking afterwards due to pain in the hind foot on weight bearing and abnormal prominence under the heel.
On clinical examination the patient's left foot had an irregular scar of 4 cm over the anterolateral aspect of the foot. Range of motion at the subtalar joint was restricted and painful with increased heel width and no varus or valgus deformity of heel. There was a prominent bony projection on the plantar surface over the anterior aspect of heel which was tender to touch, with thick, firm, and hypertrophic overlying skin. This region of skin was having major contact with the ground during stance phase, and was associated with an antalgic gait style. Radiographic evaluation showed malunited calcaneal fracture with reduced Bohler's angle, subtalar arthritis, minimally increased heel width and a large exostosis on the plantar surface of calcaneus. (Fig.1A and 1B) The patient was managed operatively under spinal anesthesia. A lateral approach with sharp dissection to raise a full thickness flap from skin to periosteum was performed. A large plantar exostosis was excised along with associated surrounding bursa. There was no cartilaginous cap on the exostosis. Subtalar arthrodesis was performed after denuding cartilage from both the articular surfaces of the calcaneus and talus. The exostosis was used as graft material and fixed with two staples and a short leg cast was applied after closure. (Fig. 2 ) Sutures were removed after 3 weeks and a short leg cast was reapplied for 3 months with non-weight bearing for 6 weeks and partial weight bearing for another 6 weeks. There were no post operative complications. At 2 years follow-up the patient was pain free with no limp and had a good subtalar fusion. (Fig.3) The patient had returned to his pre-injury employment as manual laborer and the result was deemed good. 
Discussion
Complications of calcaneal fractures occur in the acute and late stages and after operative or nonoperative treatment. 1, 2, [6] [7] [8] [9] 17, 18 Acute complications include swelling, fracture blisters, and compartment syndromes. Late complications include arthritis, malunion, lateral exostosis, calcaneofibular abutment, tendon impingement, heel pad problems and reflex sympathetic dystrophy. Complications from nonoperative treatment include arthritis, pain, malunion, and stiffness. Complications associated with operative treatment include wound dehiscence, infection, arthritis, stiffness, and iatrogenic nerve and tendon injury. 2 Heel pad pain is the second most common site of pain after pain over lateral aspect of heel after a calcaneal fracture 2 and have thinning with increased mobility of the pad, and a softer, less firm heel pad compared to the normal side. This pain has been attributed to crushing of the heel pad during injury. This was not the cause of pain in our patient as his heel pad was more firm, harder, thickened, and less mobile than the normal side. Lateral exostosis usually develops after malunion of calcaneal fractures and is a very common complication. Heel exostosis (bony calcaneal spurs) sometimes develop after injury and may also cause chronic heel pain. These develop from the undersurface of the calcaneus in patients with injuries to the plantar cortex. These are as a consequence of proliferative bony changes at the origin of planter fascia. In our patient, the plantar exostosis was on the plantar surface of calcaneus in the middle third of the calcaneus, well anterior to the origin of plantar fascia, thus being a rare inferior surface exostosis rather than heel exostosis. We hypothesize that severe crushing force anteriorly and laterally caused collapse of the calcaneal body to the middle, also fracturing the inferior cortex and taking a large bony fragment plantarly which developed into large bony exostosis.
Post-traumatic arthritis after intra-articular calcaneal fractures may affect the subtalar or calcaneocuboid joint. It may develop either due to articular surface depression or may occur due to secondary cartilage damage from the initial trauma. Subtalar joint arthritis causes pain on weight bearing, aggravated by varus or valgus stressing of the subtalar joint without significant tenderness to the lateral aspect of heel with or without radiological evidence.
In our patient, operative intervention was performed using a lateral approach as both inferior wall exostectomy (resection of exostosis) 10 and isolated subtalar arthrodesis [11] [12] [13] were performed using a single incision. This was indicated for painful subtalar arthritis with normal heel height and normal tibiotalar alignment. (Fig.1) Our result was good with pain free arthrodesis of the subtalar joint. 23 This procedure of isolated subtalar arthrodesis has been well documented with good results, [11] [12] [13] [14] 23 and is consistent with our case.
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